The role of Ataxia telangiectasia and the DNA-dependent protein kinase in the p53-mediated cellular response to ionising radiation.
The DNA-dependent protein kinase (DNA-PK), whose catalytic subunit shows structural similarities to the Ataxia telangiectasia (AT) gene product (ATM), has also been implicated in the p53-mediated signal transduction pathway that activates the cellular response to DNA damage produced by ionizing radiation. DNA-PK activity however was not found to be related to the transcriptional induction of WAFl/CIP1(p2l) in AT lymphoblastoid cell lines, following treatment with ionizing radiation. Normal protein and transcription levels of Ku70 and Ku80, as well as DNA-PK activity, were found in six different AT cell lines, 1-4 h following exposure to ionizing radiation, timepoints where reduced and delayed transcriptional induction of WAF1/CIP1 (p21) was observed. WAF1/CIP1 (p21) was found to be transcriptionally induced by p53 in normal cell lines over this same time period following exposure to ionizing radiation. These results suggest that despite the findings that in vitro DNA-PK may phosphorylate p53, in vivo it would not appear to play a central role in the activation of p53 as a transcription factor nor can it substitute for the ATM gene product in the cellular response following exposure to ionizing radiation.